Obesity, i.e., excessive deposition of fat in the body, is the most common nutritional disorder in the developed countries. The aim of this study was to determine the prevalence of overweight and obesity in the population of Saudi Arabia living in different regions of the country. A total of 14,660 adult Saudi males and females (>14 years of age) in 35 areas were screened and information on height (m) and weight (kg) was recorded during a National Project to study various aspects of diabetes mellitus in Saudi Arabia. The Body Mass Index (BMI) was calculated and the data was used to group the males and females as overweight (BMI=25-29.9) and obese (BMI≥30). In the total Saudi population the prevalence of overweight was 27.23% and 25.20% in the males and females respectively, while the prevalence of obesity was 13.05% and 20.26% in the males and females respectively. When separated on the basis of each region, the prevalence of obesity was highest in the females in Central Province and in the males in the Western Province, while overweight was more prevalent in both the male and female population of the Central Province. The data was further analyzed depending on each area within each province and significant differences were encountered. In general, overweight was more common in the males and obesity in the females. This high prevalence of obesity is a cause for concern, since obesity is associated with several complications which increase both morbidity and mortality. Awareness programs must be initiated and nationwide control and prevention programs need to be adopted to decrease the prevalence of obesity in the Saudi population.
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Obesity is a term used to indicate excessive deposition of fat in the body. It is the most common nutritional disorder in the developed countries and is assuming a significant proportion in the developing countries. 1 It has long been observed that obesity is associated with an increased prevalence of morbidity and reduced life expectancy. Even Hippocrates is reported to have said that "sudden death is more common in those who are naturally fat than in the lean." 2 The etiology of obesity is complex and multifactorial and both genetic and environmental factors play an important role in its development. It tends to concentrate in families, though no specific pattern of inheritance has been observed. 3, 4 The prevalence of obesity varies in different populations and further variations depend on age and sex. 3 Table 1 summarizes the prevalence of obesity in different age groups in the male and female populations in different countries. 4 Different methods are used for the measurement of obesity, including: 1) the estimation of the body mass index (BMI); 5 2) estimation of the regional fat distribution by measuring skinfold thickness or waist hip ratio; 6, 7 3) measurement of fat cell size and number; and 4) measurement of body density. 8 The most frequently used method is the measurement of BMI, which is considered to be a reliable and desirable method to express the degree of overweight. 9, 10 Due to its simplicity and ease of application, it is one of the most widely used methods. 5, 6, 9 According to the majority of published articles, obesity is defined as a BMI value of 30 or more, while overweight is defined as a BMI value of between 25 and 29.9.
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Since obesity is believed to be emerging as a serious health problem in the developing countries, due to improvements in living conditions, urbanization and improved nutritional status, 1 we initiated this study to determine the prevalence of obesity and overweight in the Saudi population living in different areas of Saudi Arabia.
Materials and Methods
This study was part of the National Project on various aspects of diabetes mellitus in different areas of Saudi Arabia. The screening involved a "household" survey conducted in the different provinces of Saudi Arabia (according to the Ministry of Health Divisions). The screening was conducted in 35 areas of Saudi Arabia, within the five provinces. Each area was divided into 10-12 sectors and in randomly selected sectors, every tenth house on the tenth street was selected for screening. The Health Center in the area was visited and family details were obtained from their files. The family was contacted by phone, the nature of the study was explained to them and only the Saudi families who volunteered were included in the study. The decline rate was less than 5%. The screening was conducted by a trained team on an early morning visit (between 8 and 10 a.m.). The essential details, i.e., age and sex, were recorded for each member of the family, and height (in meters) and weight (in kilograms) were recorded for each member above the age of 14 years by an experienced nurse using a standard technique.
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Height was recorded using a measuring tape, with the individual standing and without shoes. Each individual was asked to stand straight next to the wall, with the heels, buttocks, shoulders and occiput touching the wall. The head was kept erect and the measuring tape was stretched slightly to measure the height to the nearest 0.1 cm. Weight was recorded on a measuring scale calibrated daily at the beginning of each working day. The individuals were requested to wear a light dress (female) or thobe (male) and the weight was recorded by taking two successive readings to the nearest 100 g, the mean of which was recorded when the individual was barefooted. The data was used to calculate Quetelet index or the BMI using the formula as weight (kg)/height 2 (m 2 ). The data on diabetes prevalence has been published elsewhere. 
Results
A total of 14,660 adults were screened during this study: 6162 males and 8498 females. Although the number of samples required from each region was based on the approximate information on total population, in some areas the rate of sampling was lower than in others, due to some technical difficulties which could not be solved until the end of the study. The males and females were separated according to age into different groups and the mean and standard deviation of BMI were calculated. The results are presented in Table 1 . With age, a gradual increase was seen in the BMI in both males and females, up to the age of 55 years, with a decrease occurring thereafter. In the females below 25 years of age, the BMI was lower than in the male group. Between 26-55 years, the BMI in females was higher than in the males of corresponding age. Beyond 55 years, the female values were lower than the males' in some age groups.
The prevalence of obesity and overweight was calculated in the total males and females and the results are presented in Table 2 . The prevalence of overweight, i.e., BMI between 25-29.9 was higher in the males compared to the females, while the reverse was true for obesity, where 20.26% of the total female population was obese compared to 13.05% of the total male population. The magnitude of the difference in prevalence of obesity in the males and females was significantly high (P<0.001), although the magnitude of the difference in the prevalence of overweight was small. The overall prevalence of obesity + overweight in the males was significantly different from that in the females (P<0.001).
The data in the different provinces was separated and the prevalence of obesity and overweight was calculated in each province (Table 3) . In each province, there were more overweight males than females, except in the Eastern Province, where the reverse was true. On the other hand, obesity was more prevalent in the females in each province compared to the male population (P<0.001). The highest prevalence of obesity was in the males in the Western Province (16.65%) and in the females in the Central Province (24.40%).
Further division of the data was made according to each area. The prevalence was calculated and the results are presented in Table 4 . There were several differences in the prevalence of obesity and overweight in both the males and females, in the different areas within each province. In most of the areas overweight was more common in the males compared to females, while the reverse was true for obesity.
Discussion
Obesity is a health problem in the majority of the developed countries and is emerging as a serious problem in the developing countries of the world.
14 In recent years, with advancements in technology and improved living standards, the overall energy intake has increased due to overnutrition. On the other hand, lifestyle is becoming more and more sedentary and energy expenditure is reduced. The imbalance caused by increased energy intake and reduced energy expenditure leaves its effect in the form of obesity. 13 Other factors, including genetics, also contribute to the development of obesity.
14 Obesity has adverse effects on health and longevity in both young and old individuals and it has been shown that obese individuals have an increased overall mortality rate compared to the normal weight population. [15] [16] [17] [18] [19] Obese children have a higher risk of being obese adults. 17 Studies in some populations have shown that compared to normal weight population, the mortality rate is increased with an increase in BMI. 13 No studies on Saudi population have yet related BMI to mortality rates. Obesity is also associated with increased risk of cardiovascular disease, hypertension, cerebral and peripheral vascular disease, hyperlipidemia, biliary tract disease, osteoarthritis, gout, cancers of the gastrointestinal tract, uterus and ovary, and diseases of the female reproductive tract. [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] This study is a comprehensive investigation on Saudi population and has shown that overweight and obesity can be regarded as major problems in Saudi males and females. The prevalence of obesity in the 15-70 year age group is 13.05% and 20.26% in the Saudi males and females. This is higher than reported in the USA (12% in males and 15% in females 20-64 years old), Australia (7% in both males and females 25-64 years old), the UK (8% and 9% in males and females 20-64 years old), and Italy (4.9% and 3.9% in males and females 15-44 years old and 9.9% and 11.1% in males and females 45-64 years old). 4 The exception appears to be African males, with an obesity prevalence of 14.6%, higher than Saudi males. However, the Saudi females in the age group 15-70 years appear to have the maximum prevalence of obesity. Our data confirms earlier reports of high prevalence of obesity in females in Riyadh = 44.1%, 30 Eastern Province = 27%, 31 Central Province = 29.7%, 32 and highlanders in the Western Province of Saudi Arabia = 67.6%. 33 Similarly, males have also been shown to have a high prevalence, i.e., 28%, 34 21% 35 and 18% 32 in Riyadh and 45% in the highlanders. 33 A few reports from Saudi Arabia have documented BMI percentiles for children between the ages of 6 to 16 years and comparison with American children showed that the Saudi male children had lower values than American males between 6-16 years of age. Females were lower than the American females before puberty (11-13 years), but thereafter, were higher. 36, 11 The results of this study have also revealed that obesity and overweight are frequently encountered in all provinces of Saudi population, where the females are more obese than the males. The highest prevalence is in the Central Province (24.40%), and males and females in the Western Province (16.65%), while the lowest prevalence in both males and females is in the Southwestern Province. Although overweight occurs at a higher prevalence in the males, the magnitude of the difference between the sexes is not very high. The overall prevalence of obesity and overweight is over 40% in the males and over 45% in the females. The high prevalence of obesity can be attributed to several factors in the Saudi population. These include: 1) Dietary habits: There is a high consumption of dates and carbohydrate-rich food. 2) Lifestyle: The lifestyle is quite sedentary, especially for females, and most of the time is spent indoors. Sports and other activities are undertaken by a very small proportion of the population and physical activities are limited. The majority of the households have help (maids) and socializing is frequent. 3) Climate: The climate is generally hot for at least six to eight months of the year in most regions. The hot climate does not encourage individuals to indulge in many physical activities and cars are used for even short-distance travel. Afternoon siesta, soon after a meal, is an ingrained habit and can be considered as a factor in the etiology of obesity.
The prevalence of obesity varies in the different regions, but on the whole is frequent in all areas. The lowest prevalence of obesity is found in the male and female population of the Southwestern Province. This may be due to several factors. First, most people in this region are involved with agricultural work and lead a fairly active life. Second, the diet is simpler, with less dependence on dates, than in other regions, though in general sugar and carbohydrate consumption is not much different. Third, the genetic make-up may contribute to some extent. A high proportion of the males and females in the Central and Western regions are obese. The overall health pattern appears to be better in these regions, where the frequency of several blood genetic disorders, which affect the overall health of the population, is significantly lower and hematological parameter values are higher. Control and prevention of obesity is essential in order to reduce the frequency of more serious consequences. A recent study in Saudi Arabia has shown a significantly higher prevalence of obesity in patients with various chronic disorders. 35 Awareness programs must therefore be formulated to increase the information on obesity, its harmful effects and measures which should be adopted to prevent it. It is clear that changes must be made to the lifestyle of the Saudi population in order to reduce the dangerous prevalence of overweight and obesity.
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